INTRODUCTION {#sec1-1}
============

Periodontal infection has been implicated as a risk factor for systemic diseases such as coronary heart disease and diabetes.\[[@ref1]\] It has been suggested that impaired dentition status, such as tooth loss owing to periodontal infection, may affect individuals by causing dietary restrictions through difficulty in chewing, possibly compromising their nutritional status and well-being.\[[@ref2]\] However, the association between periodontal disease and general health, including nutritional status, in the elderly who may be at a higher risk of developing inflammatory conditions or disorders is still unclear.

Serum albumin level is a practical marker of the general health status as it demonstrates the severity of an underlying disease and mortality in the elderly.\[[@ref3]\] Several studies have demonstrated that serum albumin concentrations are associated with general health status among the elderly.\[[@ref4]\] Moreover, malnutrition may also be monitored by means of serum albumin concentration.\[[@ref5]\] Serum albumin is the main protein synthesized by the liver. Inflammation and malnutrition both reduce albumin concentration by decreasing its rate of synthesis.

On the other hand, periodontitis is defined as an inflammatory condition of the gingival tissues, characterized by loss of attachment (LA) of the periodontal ligament and the bony support of the tooth.\[[@ref6]\] Moreover, periodontitis has been implicated as a risk factor for medical diseases such as cardiovascular diseases and diabetes mellitus.\[[@ref7]\] In periodontal diseases, bacteria trigger inflammatory host responses that cause destruction of the alveolar bone and periodontal connective tissue. The individual characteristics that diminish the efficiency of host response may include medical factors such as malnutrition, which consistently impairs the innate and adaptive defenses of the host, including phagocytic function, cell-mediated immunity, complement system, secretory antibody, and cytokine production and function.\[[@ref8]\]

Consequently, it is very important to study the association between periodontal disease and serum albumin levels, which reflect the general health status in the elderly who may be at a higher risk of developing inflammatory conditions or disorders.

So, the aim of this study was to evaluate the relationship between periodontal disease and general health status in adults using the serum albumin concentration.

MATERIALS AND METHODS {#sec1-2}
=====================

A total of 100 patients of both genders with age range of 40 to 70 years were included in this study. Patients were selected from the Out Patient Department of Periodontics V.S.P.M.\'s Dental College and Research Centre, Nagpur.

Inclusion criteria for this study were Group I (clinically healthy subjects) and Group II (patients with periodontitis, i.e., LA≥5 mm). Hospitalized or institutionalized patients were excluded from the study. A total of 100 patients were selected. Prior to the study, the purpose and design of the study was explained to patients and informed consent was signed by every patient.

The study protocol was approved by Ethics Committee of V.S.P.M\'s Dental College and Research Centre, Nagpur and all the procedures followed were in accordance with the Helsinki Declaration of 1975 and as revised in 2000.

Dental examinations for number of teeth present, gingival index, plaque index, probing depth, and loss of clinical attachment were assessed at baseline. A personal interview was conducted to obtain the information regarding gender and smoking habit. Anthropometric evaluation which included measurements of weight and height for the calculation of body mass index (BMI) was done. For biochemical tests, 1 ml blood was drawn from antecubital vein and was centrifuged at 2,500 rpm for 10 minutes \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].
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Biochemical value of serum albumin level was measured by the bromocresol green albumin (BCG) method. Analysis was done by Selectra E Kit (Merck^®^) using fully automated biochemical analyzer \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\].
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The patients were divided into the following two groups:

Group I: Clinically healthy subjects

Group II: Patients with chronic periodontitis with LA≥5 mm.

Clinical attachment level was measured by Hu Friedy William\'s graduated probe on mesiobuccal, midbuccal, distobuccal, and lingual surfaces of each tooth. Serum level of albumin was measured by the BCG method. Data were analyzed in 100 subjects examined, in whom the levels of serum albumin were evaluated. Students′ unpaired ′t′ test was used for analysis between clinically healthy subjects and chronic periodontitis patients for gingival index, plaque index, BMI, and serum albumin level. A correlation was found in BMI and serum albumin levels in both the groups.

RESULTS {#sec1-3}
=======

The study consisted of 100 individuals who were equally divided into two groups, one group with clinically healthy gingiva (Group I) and the other group characterized by chronic periodontitis (Group II).

The mean serum albumin levels for Group I was 4.74 g/dl with standard deviation (SD) of 0.276 and ranged between 4.0 and 5.03 g/dl. Similarly, the mean serum albumin level for Group II was 4.61 g/dl with SD of 0.273, which ranged from 3.68 to 5.03 g/dl. On comparison of both the values using the Students′ unpaired ′t′ test, the differences between the serum albumin levels in Group I and Group II were found to be statistically significant (*P*=0.020).

The gingival index and plaque index which are important indicators as far as periodontal health and chronic periodontitis are concerned showed values which were grossly different between the two groups. The gingival index values in Group I was 0.557 with SD of 0.238 and in Group II was 1.858 with SD of 0.433 (*P*=0.001) and for plaque index, values for Group I was 0.801 with SD of 0.221 and in Group II was 1.702 with SD of 0.440 (*P*=0.001).

The mean BMI values for Group I was 21.63 with a SD of 3.85, whereas the same for Group II was 22.23 with a SD of 4.21. On comparison, these were found to be nonsignificant (*P*=0.462).

DISCUSSION {#sec1-4}
==========

In this clinical trial, a statistically significant association was observed between the serum albumin levels of clinically healthy subjects and chronic periodontitis patients. In this trial, 50 patients of chronic periodontitis had a periodontal LA which was greater than 5 mm; the results showed an inverse independent relationship between periodontal disease and serum albumin concentrations which were somewhat similar to the findings of study reported by Ogawa *et al*. However, the age group in our clinical trial ranged between 40 and 70 years of age with an approximate presence of 28 teeth per subject, whereas the one investigated by Ogawa *et al*. was above 70 years and above with an appropriate presence of 18 teeth per subject.\[[@ref9]\]

In elderly individuals, it would seem imperative that the impaired dentition status and a lean lifestyle along with possibility of compromised systemic health status would reflect within the values of serum albumin concentration. Though this is a possibility, it becomes difficult to infer whether serum albumin concentrations are affected by inflammatory component of chronic periodontitis or the compromised nutritional status, owing to the general health status of the individual.

This possibility of general health/nutritional status in any way affecting the serum albumin concentrations was somewhat eliminated in our clinical trial, as the subjects included in our clinical trial were physically fit without any systemic diseases and the mean dentate percentage being 28 teeth per subject. Thus, it would seem legitimate to infer that the lower serum albumin concentrations (4.61 g/dl) were solely affected by the inflammatory component of chronic periodontitis.

Our results are similar to those reported by Yoshihara *et al*. and substantiate the association between oral health status, in particular periodontal disease and serum albumin concentrations.\[[@ref10]\]

There has also been a linkage of serum albumin level and mortality rate. Investigations by Corti *et al*. have reported graded increase in mortality rate with decreasing albumin levels.\[[@ref4]\] However, it seems more evident that serum albumin levels below 4 g/dl have higher mortality rate. Shibata *et al*. reported significantly different 10-year survival rate with a quartile of serum albumin levels. Therefore, the periodontal disease status has a substantial influence not only on the subject\'s serum albumin levels but also on general health aspects.\[[@ref3]\] The mean serum albumin levels in our trial in chronic periodontitis patients was 4.61 g/dl, which would lead us to assume that the survival rates would be better for the subjects included in the trial.

In a longitudinal study by Iwasaki *et al*., a significant association was found between the number of periodontal disease events over 4 years and serum albumin levels.\[[@ref11]\] Though in our study a correlation between periodontal disease events and serum albumin levels could not be established, the subjects in Group II, that is, chronic periodontitis, exhibited an average of 17.3% of teeth exhibiting LA greater than 5 mm. So, this group of patients does reflect about the severity and extent of periodontal destruction, which at many sites within the oral cavity would represent periodontal disease events.

In view of the above findings of the present study, we cannot confirm a clear cause-effect relationship between serum albumin and periodontal disease at this stage. In order to explore the actual relationship, further prospective studies and clinical trials with larger sample size would be necessary.

In conclusion, the findings of the clinical trial suggest an inverse relationship between the serum albumin concentration and chronic periodontal disease.
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